early thrombolytic therapy using tissue plasminogen activator (t-PA) is a potential treatment for improving long-term outcome. [4, 5] It is proven as a cost-effective way of reducing the mortality and disabilities associated with acute ischemic stroke. [6] However, the use of thrombolytic therapy in developing countries is very low when compared to the developed nations. In India, only a very small number of eligible patients receive t-PA therapy. There are several factors which contribute to the underutilization of this treatment in acute stroke patients. Several hospital factors, including those related to nursing personnel, can cause preventable delays in thrombolytic therapy. [7] This is particularly true due to the overstrained emergency care system in the public hospitals, where nurses play a critical role in identification, triaging, and initiation of t-PA therapy. A systematic review about the perceptions of health professionals regarding barriers and enablers of implementing contemporary stroke management, recommends studies from developing countries in this aspect. [8] Hence, this study was undertaken to assess the knowledge of emergency nurses' about t-PA therapy and to identify the barriers perceived by them in the utilization of thrombolysis for acute stroke patients in the emergency department.
Materials and Methods
A cross-sectional survey was conducted among nurses working in the emergency department of a tertiary level public hospital in India. Written permission was sought from the head of nursing services of the hospital for conducting the survey. The survey included only nurses who voluntarily consented to participate. The departmental scientific review and ethics committee approved the study. The sampling technique used was purposive sampling. Nurses who were working in the emergency department during the study were included. The nurses who did not have a minimum of 1-year work experience in the emergency department were excluded from the study. Of the 36 nurses working in the emergency department of the hospital, 30 nurses were eligible to participate in the study, and hence, they were included. A written informed consent was obtained from the nurses who participated in the survey. Confidentiality and anonymity were ensured throughout. Data were collected in February 2018.
A self-administered questionnaire was used to assess the knowledge of various aspects of thrombolytic therapy. The American Heart Association/American Stroke Association guidelines were applied in the preparation of the questionnaire. [9] The questionnaire was validated by four nurses and one neurologist who are experts in the field of stroke care. The panel of experts suggested modifications in the questionnaire and consensus was reached before finalizing the tool. The questionnaire had two main parts. The first part consisted of sociodemographic variables such as age, gender, years of experience, and educational qualification. Educational qualification was categorized into diploma, graduate, and postgraduate degrees. The second part of the questionnaire had two subsections. The first subsection was knowledge regarding t-PA, which included eight multiple-choice questions (MCQ). The questions were about the dosage of t-PA, window period, side effects, technology used for synthesis of t-PA, and status of approval of t-PA for clinical use. A score of one was given for correct response, and a score of zero was given when the response was wrong or when the question was left unanswered. The second part was knowledge regarding situations of concern for thrombolysis. It consisted of 18 clinical scenarios explaining a virtual patient's clinical condition. Of the 18 scenarios, 9 were situations where thrombolysis was either contraindicated or further probing into the patient condition and management was required before a decision regarding thrombolysis could be made. The other nine were situations in which thrombolysis could be done without any concerns. For every clinical scenario, nurses had to make a dichotomous response, i.e., whether the situation is of concern for thrombolysis or patient can be thrombolysed without concerns. For every correct response, nurses were given a score of one. If the response was wrong, a score of zero was given. When no response was made, it was considered as a wrong response and a score of zero was given.
The third part of the questionnaire consisted of a list of commonly identified barriers for thrombolysis. A list of six commonly identified barriers for thrombolysis was prepared by the researchers based on the literature review. The nurses were asked to rank them from most important to least important barrier based on their perception. They were also given the option to identify and rank any barrier which was not listed.
Descriptive and inferential statistics were used for analysis. All the demographic variables except "total years of experience" were normally distributed. Hence, mean and standard deviation (SD) was used to describe these variables. "Total years of experience" was described using interquartile range and median.
The mean and SD of the knowledge scores were used as measures of central tendency, as the data were normally distributed. Accuracy rates were calculated for each item in the knowledge questionnaire. The accuracy rate is the percentage of correct responses obtained for an item divided by the number of responses. The mean accuracy rate of "situations of concern for thrombolysis" and "situations of no concern for thrombolysis" were compared using independent samples t-test.
Pearson's correlation was used to find the correlation between knowledge score and age. Spearman's rho was used to find the correlation between knowledge score and total years of experience. The association between knowledge score and educational qualification was tested using ANOVA. Independent samples t-test was used to find the association between gender and total knowledge score.
Based on the ranking of barriers done by the nurses, mean rank for each barrier was calculated using the Friedman test. The barriers were then arranged in the ascending order of mean rank obtained. Thus, the perceived barriers of thrombolysis were ranked in the order of their importance.
Results
The sample characteristics are described in Table 1 . The areas of MCQ and the accuracy rates for each question are shown in Table 2 . The highest accuracy rate (100%) was for the question regarding the most important side effect of t-PA, and the lowest was for the question regarding the technology used for synthesis of t-PA (30%). The accuracy rate was low for questions related to window period.
The clinical scenarios and the accuracy rate for each scenario are given in Table 3 . The mean accuracy rate for the nine "situations of concern for thrombolysis" was 60.4 ± 28.7. The mean accuracy rate for the nine "situations of no concern for thrombolysis" was 83.7 ± 15.5. The accuracy rate was significantly lower for "situations of concern for thrombolysis" than "situations of no concern for thrombolysis" (P = 0.05).
Against a total score of 26, the knowledge score of the sample ranged from 13 to 22 with a mean score of 17.9 ± 2.4. The knowledge score was found to have a significant negative correlation with age (r = −0.41) (P = 0.02). The total years of clinical experience were found to have a negative correlation with knowledge scores, though it was not statistically significant (P = −0.21) (P = 0.24). There was no significant gender difference in the knowledge scores. There was a significant association between educational qualification of the nurses and their total knowledge score. The graduate and postgraduate nurses were found to have significantly higher knowledge scores than the diploma holders in a subgroup analysis [ Figure 1 ].
Nurses ranked the various barriers for thrombolysis in the order of their importance. A mean rank was obtained for each perceived barrier, and the barriers were arranged in the ascending order of the mean rank. Three major categories of barriers for thrombolysis were identified. These are patient-related barriers, organizational barriers, and behavioral barriers. Among these, the patient-related barriers occupied the top places in the ranking list. "Unaffordability of t-PA therapy due to financial constraints" and "patients not reaching the facility in the window period" were identified as the topmost barriers. The perceived barriers and their ranking are listed in Table 4 .
Discussion
The findings of the study throw light into the specific areas of knowledge deficit of nurses regarding thrombolytic therapy. Limited knowledge was displayed in areas such as "what is considered window period" and "the importance of administering t-PA as early as possible even when it is within the window period." More than half of the nurses gave wrong responses in these areas. For triaging patients in the emergency department and initiating t-PA therapy, the knowledge about window period and the concept of "time is brain" is imperative for the nurses. In a similar study conducted among various hospital staff, it was seen that knowledge about thrombolysis and window period is considerably low in them. [10] Only 30% of the nurses knew that t-PA is prepared by genetic engineering technique. However, this knowledge about the drug can be helpful while counseling the patients and convincing them about the reason for a high cost of the drug. All the nurses were aware that bleeding is the most important side effect of thrombolytic therapy. Nurses showed lesser knowledge in identifying situations of concern for thrombolysis when compared to situations of no concern for thrombolysis. This is an important concern and a major area that requires education for the nurses since major errors can happen if screening for thrombolysis eligibility is inappropriate.
Graduate and postgraduate nurses were having significantly higher knowledge levels than the diploma holders. Another finding was that as the age increased, there was a significant drop in the knowledge scores. In our setting, the newly joined nurses are mostly graduates or postgraduates. Thus, the diploma nurses were elder when compared to their counterparts. This explains the observation that nurses with higher age were low on knowledge scores. However, this is a very critical thing to be addressed as experienced nurses are an asset to any emergency department, but inadequate knowledge can nullify their effects. Continuing nursing education, especially focusing on acute stroke care, is imperative to boost the knowledge levels of the nurses. [11] Adequately equipped nurses can initiate workflows in acute stroke care which has proven to significantly reduce the door to needle time. [12] The most important barrier identified by the nurses for thrombolysis is the financial constraint of the patients to afford the cost of t-PA. The unaffordability of t-PA has been recognized as a major reason for reduced thrombolysis rates in public sector hospitals in developing countries. [3] Public hospitals in India mostly cater to the health needs of the less privileged population. Hence, policies to reduce the burden of cost of thrombolysis can allow more eligible patients to receive the treatment. As acute stroke strikes unexpectedly, the patient's family may find it difficult to arrange for the huge cost required for the treatment. Thrombolytic therapy in acute stroke has proven to be cost-effective in terms of cost-saving generated by avoiding the huge cost of caring the disabled for years to decades. [13, 14] Taking into consideration the financial burden a stroke patient levies on the economy of the country, it is a considerable option to waive off the treatment cost for thrombolysis in acute stroke.
"Patients not reaching the hospital within window period" is another major barrier identified. This finding is supported by several studies. Poor recognition of stroke symptoms, [15, 16] lack of knowledge about the availability of thrombolytic therapy, [17] and improper health-seeking behaviors [18] are the reasons for delayed presentation. The first point of contact for the patient is usually a general physician who may fail to refer them to a facility with thrombolysis. In a study conducted in India, it was found that 66% of the acute stroke patients were not informed about the option of thrombolytic therapy by the initial medical contact. [19] A systematic approach initiated in the community to spread awareness about acute stroke as a medical emergency is necessary. Moreover, the primary care providers should also be involved in the networking so that referrals to appropriate centers are made.
The most important in-hospital barrier identified by the nurses is the difficulty in fast-tracking acute stroke patients. Delay in getting computed tomography scan and laboratory test results significantly impact the eligibility rates for thrombolysis. [20] Hospitals can ensure a fast-tracking route for acute stroke patients to reduce the door to needle delay. An efficient triage system as well as bypass protocols for imaging and laboratory can address the in-hospital delays.
Lack of caregiver support and their denial to give consent for thrombolysis is also a major factor perceived by the nurses, as cause for underutilization of thrombolysis. This mostly stems from the lack of knowledge about t-PA and fear of bleeding. Denial of treatment is usually seen in patients with milder strokes and who do not want to take the risk of bleeding. [21] Even though our medical care system mostly follows a paternalistic model; appropriate counseling of the patients with a balance between principle of liberty and coercion is required to tackle this issue. The barriers perceived by the nurses in this study is similar to barriers for thrombolysis faced by eligible patients. [22] This study highlights the areas of knowledge lacunae about thrombolytic therapy among nurses. It also brings out the barriers for thrombolysis as perceived by nurses. However, the major limitation of the study is the small sample size. As this survey was conducted in a single hospital, the findings may not be generalizable. Hence, future study in a larger sample is recommended.
Conclusion
Thrombolytic therapy using t-PA is a cost-effective and viable treatment option available for acute ischemic stroke. Nurses working in the emergency department are the key personnel in triaging stroke patients and initiating thrombolytic therapy. It is highly suggested to have stroke specific continuing education programs in emergency departments. Several strategies including community education, concessional rates for thrombolysis, and fast-tracking protocols for acute stroke patients in the emergency department should be initiated to allow optimal utilization of thrombolysis.
